Thiazoles and benzothiazoles form part of the molecular structure of many drugs, biocides and industrial chemicals. Examples include 2-mercaptobenzothiazole which is widely used as a rubber accelerator in the manufacture of tyres and which as a consequence occurs in street runoff and esturine sediments [ l ] and which may have ecotoxicological importance. In spite of this widespread occurrence of the thiazole ring in biological systems little is known of its susceptibility to metabolism. We have previously reported [2] that in the guinea pig, benzothiazole is metabolised to three major metabolites: 2-methylmercaptoaniline [I], 2-methylsulphinylaniline [11] and 2-methylsulphonylaniline [III]. The formation of these metabolites implied preliminary cleavage of the thiazole ring probably involving initial nucleophilic attack at the C-2 position. Possible enzymes responsible for this cleavage are the molybdenum oxidases aldehyde oxidase and xanthine oxidase which are known to promote nucleophilic attack at an electron-deficient carbon atom adjacent to a ring nitrogen atom [3,4]. We have therefore investigated the possible role of aldehyde oxidase and of 2-hydroxybenzothiazole in the metabolic ring cleavage of benzothiazole in the guinea pig.
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Partially purified guinea pig aldehyde oxidase was prepared by a modification [4] of the method of Rajagopalan et a1 [5] and incubated with benzothiazole (0,125-2mM) according to the method of Krenitsky et a1 [3] . Assay mixtures (1.5ml) contained potassium fenicyanide ( ImM), EDTA (0.13mM), phosphate buffer (0. IM, pH 6.8) and partially purified aldehyde oxidase (0.56 mg protein). Assays were carried out in triplicate. The benzothiazole was oxidised at a rate which was linear over at least the first 30 seconds. Lineweaver-Burk plots were linear and gave a Kinapp and V,, values of 0.62mM and 0.022 absorbance units change/mg protein/min (n=3) respectively. The products from the oxidation of [3H] benzothiazole by the partially purified aldehyde oxidase were analysed by h.p.1.c. using an ODS Bondapak (2x25 cm) column and a methanol-water gradient elution system. For the study of the in vivo metabolism of 2-hydroxybenzothiazole, mature guinea pigs (295-55Og) (University of Hertfordshire closed colony) were housed in individual metabolic cages and allowed food and water ad libitum .6-[3H] -Benzothiazole HCI or 6-[ 3H]-2-hydroxybenzothiazole were separately dissolved in Methocel KI5M Premium (0.5%) and dosed by i.p. injection at 44mgkg (50.2 pCi/kg) and 5mg (25 pcdanimal) respectively. Urine and faeces were collected on a 24h basis and analysed immediately.
The 2-hydroxybenzothiazole was completely metabolised as judged by the h.p.1.c. radiochromatogram of a 24h urine sample. Less than 5% of the administered radioactivity was recovered in faeces. The radiochromatogram from a urine sample ( I ml) acidified with hydrochloric acid (0.5ml. 5M) showed peaks coinciding with I (2%). I1 (32%) and 111 (18%) (n=2) together with an unidentified 'polar peak'. The metabolism of 6[ 3H] benzothiazole in the guinea pig studied under similar conditions gave I (3.5%), I1 (55%) and 111 (15.5%) together with the 'polar peak'. The identity of this polar peak remains unknown but its presence was not influenced by acid hydrolysis or by treatment with deconjugating enzymes.
These present studies indicate that aldehyde oxidase may have a key role in the in vivo metabolism of benzothiazole. The ability of the guinea pig enzyme to metabolise benzothiazole was a surprise in view of the previous specificity studies of the enzyme [3, 4, 6] all of which were conducted using the rabbit enzyme. The current observation indicates that the enzyme may play a more significant role in the in vivo metabolism of nitrogen heterocycles than had been thought previously.
